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A B S T R A C T
Objective: to evaluate the effect of the Euphorbia tirucalli hydroalcoholic extract (ETHE) on the development of Ehrlich
Tumor, in its ascitic form. Methods: we intraperitoneally inoculated 15 Swiss mice with 10.44 x 107 cells of Ehrlich Tumor and
divided them in two groups one day after: ETHE Group (eight mice), treated with a dosage of 125 mg/kg/day of EHTE for five
days; and Control Group (seven mice), treated only with 0.9% isotonic saline solution over the same period. The treatment was
done by gavage. Ten days after inoculation, four mice from each group were sacrificed for quantification of tumor cell
number, ascitic fluid volume and bone marrow cell number. The remaining animals were maintained to evaluate survival.
Results: The ascitic fluid volume and the tumor cell number were decreased in the ETHE group when compared with the
control group, but with no statistical significance. On the other hand, survival was higher in the ETHE group, as well as the
number of bone marrow cells. Conclusion: Treatment with ETHE after inoculation of Ehrlich Tumor decreases its development
and increases survival and the bone marrow cellularity, thus reducing the myelosuppression present in the Ehrlich Tumor
bearing mice.
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INTRODUCTION

E

METHODS

uphorbia tirucalli L. [Euphorbiaceae] is known in Brazil
as ‘’aveloz”, and its latex has been used as an antihelminthic, antisiphilitic and anti-tumoral agent by native
people as traditional medicine1-4. Some biological properties
of E tirucalli have been confirmed such as larvicidal,
mollucide, bactericidal and anti-herpes ones5-9. These
activities are likely related to the presence of phytosterols
and triterpenes2.
Ehrlich Tumor is a rapidly growing carcinoma
with very aggressive behavior, which induces
myelosuppression in mice and strongly affects the
inflammatory response. It was shown that the
prostaglandin E2 (PGE2) levels, which is dramatically
increased in tumour bearing mice, was also abrogated by
the treatment with E. tirucalli extract10-12.
Based on the poplar use and on results about
the effect of E tirucalli on inflammatory response, our aim
was to examine the in vivo antitumor activity of oral
Euphorbia tirucalli, using the Ehrlich tumor in the ascitic
form.

The project was evaluated and approved by the
Ethics in Research Committee at the Universidade Federal
do Maranhão (UFMA), protocol nº 23115 008767/200840. The study followed the guidelines for animal research
as set out by the Brazilian College of Animal
Experimentation (COBEA).
The sample consisted of 15 male Swiss mice
(Swiss webster, Rodentia Mammalia), supplied by the UFMA
vivarium. They were between 60 and 100 days old (mean
72) and weighted between 20g and 25g (mean 22.3g).
They were kept in groups of five per standard cage for the
species at the Research Laboratory of Immunophysiology,
where light-dark cycle of 12 hours and humidity of 44-56%,
the same as a normal environment without any artificial
regulation. The temperature was constant at 26±2 ºC. The
animals were fed on standard commercial food and had
free access to water.
The barks of E. tirucalli were collected and
identified at the UFMA Ático Seabra Herbarium (São Luís,
MA, Brazil) (specimen’s voucher N° 1373). The barks were
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mechanically triturated, added to 1L of ethanol (70%) and
mixed each 8h for 72h. After this period the hydroalcoholic
extract was filtered using a cotton funnel. After this process
the extract was concentrated using a rotatory evaporator
and filtered again, when we obtained 190ml of
hydroalcoholic extract. Finally, the extract was dried and
the dry residue obtained was diluted in distilled water in a
concentration of 15mg/ml.
To treat the mice, the E. tirucalli extract was
diluted again in water and given by gavage with a daily
single doses (125mg/kg body weight) during five days. The
treatment was initiated 24 hours after the Ehrlich tumor
implantation. The control group was treated only with
isotonic saline solution (0,2ml).
The Ehrlich ascitic tumor, derived from a
spontaneous murine mammary adenocarcinoma, was
maintained in the ascitic form by passages in Swiss mice,
by weekly transplantation at the UFMA Immunophysiology
Laboratory. The ascitic fluid was removed by opening the
abdomen and carefully collecting all the fluid with the help
of a sterile 3ml syringe. Ascitic tumor cell counts were done
in a Neubauer hemocitometer. The cells were found to be
more than 99% viable by the Trypan blue dye exclusion
method and amounted 5.22x108 cells/ml of ascitic fluid.
A volume of 0,2ml of Ehrlich tumor cells was
injected intraperitoneally for the development of the ascitic
form. The final amount of tumor cell suspension used in
each application was 10.44x107 viable cells.
After inoculation, the animals were randomly
distributed into two groups: ETHE Group (EG), with eight
mice, and control group (CG), with seven animals. The
animals with ascitic tumor were weighted each three days.
On the day following inoculation, EG animals
received daily 125mg/kg of the hydroalcoholic extract by
gavage and the CG, the same volume of 0.9% isotonic
saline solution, all for five consecutive days.
On the 10th day after inoculation, four mice from
each group were killed by a lethal dose of 2% xylazine
(20mg/kg, IM) and 5% ketamine hydrochloride (30mg/kg,
IM) for cell counting from the femoral bone marrow, as
well as dosage of ascitic fluid volume and cellularity. The
remained mice (four in EG and three in CG) were maintained
to survival evaluation.
Results were expressed as the mean ± standard
deviation from four animals per group. Statistical evaluation
was done by ANOVA test. The survival of mice was demonstrated
using the Kaplan-Meier curve and the log-rank statistical test
was applied to compare the curves. Differences were considered
significant at p<0.05 and are represented by an asterisk. All
experiments were repeated at least two times.

RESULTS
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Kg), though with no statistical significance (Figure 1 A e B).
The E. tirucalli treatments also significantly increased the
life expectancy (Figure 1C).
There was also a significant increase in the
femoral bone marrow cell number in the EG (Figure 2).
The average weights were significantly lower in
EG (Figure 3).

DISCUSSION
We observed that the ascitic fluid volume and
the number of Ehrlich tumor cells in the peritoneum were
lower in mice treated with E. tirucalli, but this difference
was not statistically significant. Despite that, this decrease
could mean the inhibition of ascitic growth in EG mice.
This fact, combined with the significantly lower average
weights in EG, suggests tumor growth slowing in animals
treated with the extract.
The exact mechanism by which E. tirucalli
mediates its anti-tumor effect is unknown. However, some
compounds present in E. tirucalli, such as terpenes, could
explain these results13. These compounds have been
mentioned as antioxidant and consequently can be involved
in anti-tumor activities14. Plant derived extracts containing
antioxidant principles showed cytotoxicity towards tumor
cells and antitumor activity in experimental animals15-17.
The inflammatory response is, in fact, essential
to modulate the development of tumors. It was

Figure 1 -

The total ascitic volume and total tumor cell
number were lower in mice treated with E. tirucalli (125mg/

Effect of E. tirucalli on ascitic Ehrlich tumor on ascitic
fluid volume(A), number of tumor in ascitic fluid (B)
and mice survival (C).

*p < 0.05 in comparison with the control group.
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Figure 2 -

Effect of E. tirucalli on femoral bone marrow cell
number in Ehrlich tumor bearing mice.

*p < 0.05 when compared with the control group.

Figure 3 -

Evolution of the average weight of EG and CG mice
on the 1st, 6th, 10th and 15th days of trial.

*p < 0.05 when compared with the control group.

demonstrated that the neutrophilic inflammatory response
is essential to the Ehrlich tumor’s control. However, the
high influx of these cells promotes tumor development18.

This effect is probably related with the angiogenesis and
growth factors induced by inflammation, which are
necessary to tumor development. The implantation o the
Ehrlich ascitic tumor itself is sufficient to induce a local
inflammatory reaction, with increased vascular
permeability, which results in intense edema formation,
cellular migration and a progressive ascitic fluid formation19.
The ascitic fluid is essential to the tumor growth, since it
constitutes the direct nutritional source for the tumor cells20.
The Ehrlich tumor growth leads to inhibition of
superoxide dismutase and catalase enzymes, which are
fundamental in the elimination of free radicals such as
superoxide and hydrogen peroxide21,22. In Ehrlich tumorbearing mice the anti-oxidants act by a mechanism that
involves modulating lipid peroxidation and augmenting the
antioxidant defense system20.
We propose that the additive and synergistic
antioxidant activity of phytochemicals such as terpenoids,
present in E. tirucalli, are responsible for its potent antitumor
activity, which can be inferred from the increased life span
of tumor bearing mice and from the inhibition of ascitic
growth.
As for the femoral bone marrow cellularity, there
was a significant increase in the number of cells in the
group treated with aveloz, a result that is consistent with
what was exposed by Valadares et al .23. This author
described the property of the extract of Euphorbia tirucalli
to restore marrow myelopoiesis suppressed by Ehrlich tumor during its natural course, not finding, however,
differences between the three doses (125, 250 and 500
mg/kg). Studies in mice inoculated with Ehrlich tumor
showed a rapid decrease of granulocytic and macrophage
colony forming units (CFU-GM) in the bone marrow, while
observing a progressive increase in cell number and CFUGM in the spleen, followed by splenomegaly24.
Regarding survival, we found a statistically
significant increase in animals treated with aveloz. The same
was reported by Valadares for all doses offered (125, 250,
and 500 mg/kg/day for five days), suggesting a dosedependent increase in survival (survival greater in animals
treated with 500mg/kg of the extract)23.

R E S U M O
Objetivo: avaliar o efeito do extrato hidroalcoólico de Euphorbia tirucalli (ETHE) sobre o desenvolvimento do tumor de Ehrlich em
sua forma ascítica. Métodos: quinze camundongos Swiss foram inoculados via intraperitoneal com 10,44x107 células do tumor de
Ehrlich e um dia depois foram divididos em dois grupos: Grupo ETHE (oito camundongos), tratados com a dose de 125mg/kg/dia de
ETHE por cinco dias e Grupo Controle (sete camundongos), tratado apenas com 0,9% de solução salina isotônica em relação ao
mesmo período. O tratamento foi realizado por gavagem. Dez dias após a inoculação, quatro animais de cada grupo foram
sacrificados para a quantificação do número de células de tumor, do volume de fluido ascítico e do número de células da medula
Resultados: o volume de líquido ascítico e do número de
óssea. Os demais animais foram mantidos, para avaliar a sobrevivência. Resultados
células tumorais foram menores no grupo ETHE quando comparado ao grupo controle, porém sem significância estatística. Por outro
lado, a sobrevivência dos animais foi maior no grupo de ETHE, bem como, a quantidade de células de medula óssea. Conclusão: o
tratamento com ETHE, após a inoculação do tumor, diminuiu o seu desenvolvimento e aumentou sobrevida, bem como, a celularidade
da medula óssea, reduzindo assim, a mielossupressão presente nos animais portadores de tumor de Ehrlich.
Descritores: Fitoterapia. Extratos Vegetais. Euphorbiaceae. Carcinoma de Ehrlich. Camundongos.
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